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m m m 

[oooi] *&mt&s ^mftmu&mtrzjjmm'rzo 

[ooo2] ¥mfrmm<Dmmz.$>tiox\^ ^mmmmmi^tcm^m^ir^v—^^ 

-efe^o tut. ?v—~>?&. sio ^siF gisr^ya— hu ^<^sio jr^sif 

2 4 2 4 

[0003] #fF^l : #^*PlO-144667-5§-<k$B 

[0004] Iw^Ui^^ flfcfcfc&l vctt. Hi S h-km<D±^^V — ^^^^AE^jVCV ^ 
fcV\ High-kffllfctt, ^m^^O^ir-efet), SiO J^iSJV^S^ 

2 

SrSr*>, ^«WlO~ 100@^Ot>OT% HfO , ZrO , La O , Pr O , Al O # 

2 2 23 23 23 

[0005] High-km^mm\^icHm^m^<D^v-^^mtL-x, mmf^cif 

3 

2 

HfO +4Cl*-»HfCl T +0 

2 4 2 

[0006] L/^U£J^ *(Di5^fe{-*3V^fi x 400 o C~ 500° Ofgg<Dj^fi-e#V^ 
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[0007] *&W<Dmi<D g Wrt©iS^f<fflitoo, ±;>7?V— -Vi/tfs-e 

[0008] iiE^s^^-r^fc*. *mm<D$£i<D¥fmtirz>bz.z>^ t&mmfomzmm 

[0009] 0*L<te\ ^ilt-ett, High-kWOfiaKSrfTP, «F*b<tt, High-kM 
tt, Hftr^tfi^-efe^o 0£L<{3\ HfSr^tfRH:, HfO xraHf^y^— HR 

2 

2 

ra\ *y— ~:^i&£«:ioo o c^_L4oo° c^T^Sfifflrtom^t-So 0 

[ooio] ^pjo^2o#^i-§^^«,^a^rtl35^tg^LT^i-5^«m 
&5:/y = — h^ry =j — hi- 5X;H£ , flfriB^y =« — m^m^xmrn i-*jx 

«r*y— -^-rsxefcarwu MfE^y--^xm-e«, mie^xst^ie 



WO 2005/098922 



3 



PCT/JP2005/003983 



coon] *mw<D&3<Dwmt~rz>tz.?>te. mfo&mmm£High-k^ft<Dwm*bt£ 
z>zfy=x~-bm&y*v=i-t~rz>j:nb, stfiE^y^-hu/c^s^rt-estg^^LTH 
igh-km<Df&m&n?j:nt. mmf&m&<D&mmfoicm!twn&m&^xmmfa 

itfrfs^y^-H^sj&t-sa^^i^ 

[0012] *&W(Dm4<DW®k-rz>bz.?>n^ m^^mm^nzmsh-km^^um^ 
^v^—bm^v^-bi-^xMt, mmyv^-bvtc&m^ftxmmKttLXH 

?-})—~>y*mmzioo° c^±2oo° c&Lr<Dmm^<Dumb 

~rz> 0 

[0013] mi^mmim^mi^mmmmicm^^mm^mmm^m'tmmmxh^o 

■Y—bXhZ> 0 

^mm^m^-rmmm. (b) tem & h-]^f$m&<n&mm<Dftn&7F'tmm 
mx&Zo 
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mmmx&z> 0 

im]*&m izMzm2<Dm&&mz&i' ^x s MocvDM^^f^^nt^^ 

[0014] ^ci;:**w©^ife^«SrBlffiti:as<5v^"rttM-t-5. 
[0015] mi<Dmi&j&M: 

fc*3. ^JS^lOftHteAh -y-fe^2«SiC, Al O XteAIN, S^!7— ^yK6» 

2 3 

[0016] ^^ifSS^M^gSrfflV^^^gSrStiti-S^fe^ov^T, 
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4 2 6 2 

2 

^y=— h^#tbTtt % flU£tt500~600 o C, ffi^fctlOO— 10000Pa N SiH X 

4 

iSSi H (Dtf^fcftifcfcO. 1 — 10SLM, O (DtfXffimtZO. 1— lOSLMfcU SiO 

2 6 2 2 

[0017] B3(a)ii^;3-Ffto^mas©ttis*t. #yMi<z>i*jg. ^^2. 

[0018] ^^-/^S^lc^TiS, &S^lrtK^£&AbT1Hr:/*2J:fcg«£: 

High-kJROfifeJKSrfT^o JfiCPMfcfcfcLTW:, ^tf^«#Mi|Wfc5Hf [OC(C 
H ) CH OCH ] (£JIT, Hf-(MMP) £B&t\ ffi.U MMP:lMV-2-^f^- 

3 2 2 3 4 4 

2 

High-kM<D/&j^k#i:LTte:, ?a^«:300— 500° C, ffi^;^50— 200Pa, Hf 
— (MMP) (DtfXffiMltO. 01—0. 5sccm,HfO mXtettf^Vtr— h^f32— 5nm 

4 2 

[0019] B93 (b) miigh-m&f&mu mm.&mmut&<D98m&i ^<D^m^-r 0 

2 

^ MW^^iO— 100@SW^)-e> HfO , ZrO , La O , Pr O , Al O 

2 2 232323 

[0020] &<DX7y7'si3\ZL*s^XttL, ^a^irtlc^b/dKffdS|SSKff(#lj50-io 
OOnmh ^^Srl§^$-frS@S^l?^^Ufc*^^^J^i- 
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[0021] ^<D^X5/7 p S14^'joV^Tf^ > timMXtW^V?^)— -fe/K7^y— 
=>^«:fT5fc#U:ttt, ^y-^^^^bt, FX«Cl£^t?;tf*£LT, C1F Xte 

3 

?\)~- ~>y$*WbVXte, ?Mtel00~400° C, »*b<^100-200° C, JOE 
;£te50~200Pa, C1F XteNF (Dtf^ffiMfeO. 5~ 2SLM, ArO^gftMteO. 5 

3 3 

[0022] IMC^fc^ y^E-— h^X-7a=yH l"ClSH4^$*tfeF*XttCl*W:, High 
-kIR31*riii8U SiO XfiSid^^^y=3-W^30i:S^U, :/y=t— H@|30^ 

2 

W*>, y^e-h^X^T'^^bfcF*Xf-iCl*^ x High-kgltttHSW^SlSi-S 
SiO +4F*->0 +SiF t 

2 2 4 

SiO +4Cl*->0 +SiCl T 

2 2 4 

<DBCI&IZ£9. SiO XttSiBI^«-t-5 0 

2 

F*X«Cl*^i5SiO X\-tSm<D^y^>?U— 10nm/#"T?*>5 

2 

<£>tC*f-U F*X«Cl*^j;5High-kJ^0^5/^^i/— hfio. 5nm/^^TT*fc!5 
bd^L^dS^, ^©i^tljo-Ob, High-Kj^^^iTV— MS, SiO JglXJSSi 

2 

l/2^TT*fe«9^ SiO XteSm&Mtpm^y^ 

2 

v^—hy^-r&m^^m&n, Mm&Mmtitr* ioo° c£a±4oo° c^t 
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2 

[0024] m2(omm : mm: 

[0025] «tSi^l^Jj:SiKlHHE3-=5'M2dS8a:ttfe*t, 3£«EME3^yM 2l££o-C*n ! JM 
lrtot— ^-5/M8^tUfebT, i^-fe^2±<D^4?r[Hlfe-C#S<^:5^-^oTV^ 
So &tR4SrlHHE$*5©W:, &3£f3j£lBlX@, 3$cf IgdjoltSSI^wM 

[0026] ^mm^<D^^2<D±^iZ^m(D^8^mT^^—^yh'6^mf 
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tt^tb^-rs p -amis p &n£/&i-5o 

[0027] fclJS^l^M^ 7Va—btfX<D&&m^te7V=—htfxm&^iyY32b. 7V* 

4 2 8 

[0028] «yMl*M?:, J*)^PffcLT<Z>W^#JD^^ 

TttHf-(MMP) ftZnfmttW&B^Zo ^m&tfXtL-XIZAx, He, N 

4 2 

2 

t<Dm&x*<D&m&mwir%^b&»smht£^x\< ^ 0 

2 

7i?*M*. smbvxmwm^m^w^ta. mz-ttmrn^mifMo , n o, 

2 2 
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2 

^#/WS, C1F XteNF £?g+frffcLT#3^#/KCl*, F*fc£*)a s &V\ &f|I 

3 3 

3S(C:fclvC, O , N O, NOf) &77X^iZ£?)feWkL,X±f&l,tc 

2 2 

mmyvx^nmn.x, i^ij^-fsM^^-h^xv^^i (rpo 

[remote plasma oxidation] iV^Po 

[0030] Rmmmmt^iyhii(o±mmiat, M^m^37^mnibti^ 0 z.<du^»& 

mm^mifx, &m$mm(o )&m&-tz>mmi&m*-~yY47, -fj 

2 

X^£3£££^5;tf;*T-fc57VV=fV (Ar) &#y£^5Ar#&&3.-^h48, RTf7vfc 

3 3 3 

2 

3 3 

^rr-^h47, Ar^ij&^-/r-48, ,&.tfClF #^^--5*49 Kite, ^tl^tKD^f 

3 

^^M*^J^-r^^ft*^J^#^^bT(D^7n— ayho- 755, 56, 57^ 
WirtbtlX^Zo QM&B 52, 53, 54^{^tt ; e^V^58, 59, 60^^^^tL, ^ 
*L£>tfWK/58, 59, 60^M|fli-5ri:^<J:«9, O #J*, Ar^, &U?C1F (XteN 

2 3 

3 

[0031] S»ttft^Ml©TI«m, ^V—^yYQ\Z.W^i^>y^^ 

U/V (O*) Xte&Kf ^v^A- (Cl*) (Xte^ym^i?*^ (F*) ) ^j^-TS J;5 f-*o 
TV^o £fc, 7^^^1 5 13^^V^24^^(t^tV, /^^24^MPfli-^r 

[0032] ftka&l (CftSt P 7a^^{tfetb, ^<DW% P 7a«^*^g flU^rl* ) ^igifii" 
ffl V n^^o ttrlS#^ P 7a&tf#^1f 7T*£f^^>'£«/&-r5„ 

[0033] wt, mntfxm& i g5bRVyi?fisummm3\a~£. vmmKmntcWM®®. 
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m#xsu/<xm4a^mm®&h7iy7i6&ftvxm^i'X&< 0 
[oo34] ^tlt. ® ! mmiftxmm±\zHfo iwtsMiit, ^in« 

2 

[0035] ^^±^bfc«^(DS^^a^g^fflV^. ¥^^®^^ti-^^JlE^-ov^ 

Ttftpj-r^o ?v=i-hm. mmKtt^xM&MteHfo m&mm 

2 

2 

-tzjLma*. #mxg, mxs, /^v?ig, ^«xm^^5 0 

[0036] £1* , ^Wl5^ftbttf^^^34^^#, ^y3~h^^^5,h32*^ 

4 2 6 

2 

2 

V^m-S-te, [^^^^W52^{t^>nfc^V^58, ^#7Wfc#&Wl3fiIi3:tt£> 

2 

2 

[0037] fam^ift^mfii^mAu Mirt©tty ; ?2±{cs^4!:fiL > 

^4^S^[H^=yM2(cj;?)[pI^^^^^ t-?3Km*}&i&%;l,xmm 
tf>M^£300-500° C[^-(dDit5(#aig) 0 S«4(D^^S^P 
^mVktfxm&WSaizmrtbtltcs^^O&MtfX, Ar, He, N ftiftf) 
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b&X$Z> 0 

[0038] #M&Xg*TtL ^JKXemA« 0 ^JKXS^tt^JBiig3|B^#&3.=yh9*^#t 

^ufcHf-(MMP) ^ mimmmmmM28'ommmmu mm29^mmLx 

4 

2 

[0039] z<Dm&tf*<Dmm&ffifei$mnterz>zb\a:*). mm4±Kmmb(Dwmm m 

2 

[0040] Mli^T^, /^^Igias. ^-^Igtli, fcLJl^l rtSr^Figifctf^ 

2 

[0041] V'TM^rT^ efcfCX@l£A5 0 BfeffX©teRPO (remote plasma oxidation) 
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fta=yHlHft»U Ar^XV^^i^ Ax:T9X^*r38£$itrfctL ^ 

2 

2 

^xsi-*5v^s^4_b(^B^$nfcHfo j^j;«9c. um^mm^m^ 

2 

[0042] ^rO#, ^J^;V^^13\Z.Wtnhflt^VVzf2A^mZX^ Wm^l! ;V<DW&4 

i^/^^b-c»ftu RfoWfsmk^-^ybiifrbvmm^z^ (o*) 

l^i$f|/5^^^©t% Mgttft^M ld^ogft*^^^ (O*) $r^i?#* 

tR4^^-e#5 0 

[0043] ^flli^Ti, Sr5^-^ISK:A5. s?xg-ew\ MS^lrt&^St* 

2 

[0044] ^-i?Ig»T«, WfifeJRXStCAU, g^^^^1l4at^(t^tlfc 

2 
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[0045] u±(oxo^mmj:n^<-^j:n^mjM^<-^rM^mmmrMi- 
d)Hf-(MMP) &#jrn kmz.&m^iftiz.AMttymmA-r&o 

4 2 

(2)M,Hf-(MMP) (Df A%H±t5^ Mtlrt^f |?n ^«9AIt# 

4 2 

2 

(4) y^e- h^X-v^<Z)^A^#ihi-5^. WlrtliS«N miO Alt 

2 

(5) ZL<D (1) (4) &-?(D*Tv7 (lcycle) Sr. ^l?^@fM (J¥ <*) 
53rC(n cycle) jft 035^0 fc*5» fiftsffSry*— h^9X-vKyMiicj;t)flH4>fb$ 

1 ^i«9^tt^$^T#fcy^-h^X-vT/V=?VXfiy ; e--h^ P 7X-^^m 

[0046] .£Ub<DJ:5&, ^JKXS^^-^X@^*«XS^^^— ^XS^*«ciai»«3ig-r 

2 

[0047] ^Iiat> gfeRXSfc, l8&[^-?aSt 5 ^T5^^W^bV^(t-^(D^^M 

o 

2 

<5o 

[0048] 0f^JKJ5©HfO »iS4-.©^^, 0f^iCO&K{C*fUi^«9agUTo/c 
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x tmMx izmmistcmvmmAmmmm (mo- iooonm) itu^^-c, 

lit, Ar^*&^^M8^^^bfcAr^^7o— 3>-hn~756T?^*$lJ^lbT 

ttm, m&W54tem-tbtiits<si<zf6o&m%. cif m^^Msd^^b^ 

3 

3 

3 

Xfi^y^^^^ (F*) as£j&£;ft5o MMyV*^ (CWXte^ym^X/i- (F*) 

1*) X (i^^m^ i^fr/V (F*) &S^!7— ^K6£^LT#MM l<Dfo& i^m A-T5 0 
y^r— h^^X-^-C^^^tvfcF+X^Cl*^, HfO HtlillWlcSJStS^t^ 

2 

<Hfo ^iMigb, sio xtesia^&s^y^-h^KJ&u ^y^-hj^/iv^/^ 

2 2 

2 

[0049] m3(Dmmmm: 

z.(om3(DmmMm\t, ^v^&^/vtd&mmfcmxhzi/v^-hmzmmirz 
<dx&z> 0 
~rwmmxhz> 0 

[0050] ^S^l l^<^^^2^±^^#^Oa8^^^!7— ^^K6^}te,^ 

j^^^^-r^^^Wsi:, &SC#*£^mb$*T#5^#/i^y-~ 



WO 2005/098922 15 PCT/JP2005/003983 

m^i^mmx^xoi^^x^o ^x% ^Ker*, :/y=»— ne-e 
[0051] iisi^i:, 7 p y3-^^tt^-efo67 e y='-h^^^^h32i:, :/y=* 

5o Mf*Wu M^b^:Bl>S.U ? ^20»^^P^^, SiH XteSi H T? 

4 2 6 

<Jb<5<> 

[0052] mi^ic ni<nj&mmnk^x<Dmmmfcmw&mifettmij&mm 

x(Dmm^mAmmmm28at.mi<Dmmm^^t^mimm29at^ 
vbMo tit. m2(D^.mmnt\^x(D^mm^n^mm-r^m2^.mmm^^ 
^yh9bt, m2(D^mmm<Dmi^m^mm^mmi-mmmm^t^x<Dm2 

. 0Km^t^x<D^^^^m^^m^^mm^-^yhiot. * 

[0053] ^l<^^J^^i:bT^JSSr^tP^^^-t?fcSHf-(MMP) &W#$Sfcm 

4 

£fflV>5 0 ^205fijaSllS^^^bTB:, Si[OC(CH ) CH OCH ] (J^T, Si-( 

3 2 2 3 4 

MMP) ^B&i-)/«C^©W«l#^fflV^ 0 ^fc, ^JSHitf^fcLTttAr, He, N * 

4 2 

[0054] mi^l^^i^3.=5/h9a^|9:{te>tLfc^lJ^3|Sf^^W5b^, M2}&mmn 
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[oo55] isciwi&wste, &tR4±»z:Hf^y^— hjKSr^^-rsfiaKxm-c, *>*!7 — .^k 

5b, n25m#xm$&5c* &ftfrftL1t-&<D*m&tfxW£ i &5a, fcft 
36»ixU*:ffi*«)^FflHfc«f^ttl&*5aK:f4, ^tl^tVV^21a, 21b, 20a, 20b*S 
tSJttkft, ZJM><D'W721a* 21b, 20a, 20b«rMBI|-f 5£fcfclJ:«^ 

[0056] ^lJ^W^*&W5b, ^2j^J|Sf^^W5c^{*, SI^*7fcK»*&*Ufc 

j/<xm4atemmmtfxm& i g5b, m2mm^mmw5c(D^ti^tnzmm^ 

tixm, ^oTilK- *4kistiX^Z> 0 miM3|sf^«i^W5b^^$ti,fd^ 
3|8f#;*/ W'^W 14a, m2M^^^W5c fc^^^^tf*' 14a 
Mte, ^tl,^*l^VK/22a, 22b^^(tbtuTV^ 0 -tl^O/V^Ogfl W{-J;«9, 

^x@-e^a^irtos«4^^^^«Lfc«9, afe«xe-c^^«29a. 29b 

*^<z>^^o^^ih$iirT^^a^i^^^^t-SJ;5J^^^^^ 
Wl4a, JS^lHllRh7^16^L-C^-r5<t5^-r^-t^x^<5 0 

[0057] ^lt, &m&iftx-mm4±KWi/v&-hm%te&,-tz>f&mjmb > mis 

^5/hll^fflV^fcl7 P 7X^^^Cil9^•r53^cKXm^, ffffE^/W:/20a, 20b, 
21a, 21b, 22a, 22b, 23, 24<Dmmm&mffl1rZ>Z.bfc£<9. mffiLXM&mm 

jg-rip t^xmwi-z>mwmm25tfwitfbtbx v ^ 0 

^j^3---/h32d^^*&LfcSiH XfcSi H ^^v^7d- n^hn— ^33^4 

4 2 6 
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2 

TSiO KSrfflv^»frW\ BI««c«IMf52lJ:tt»tfeh//t/<A'^58. 7^#/Hfc*& 

2 

2 

2 

[0059] &M8^-fJ:5#^i/— ^^(-J:«5^±^i^D 0 D®>fcHfv'y>5r-hJ^^ 

(1) Hf-(MMP) ^TJ^Si-dVIMP) £#Kl#yffi^ll*jl£ AMt#f|fA 

4 4 2 

(2) *r<BgL*#N ©lAtii^Lfcii, Hf-(MMP) &tJ?Si-(MMP) 

2 4 4 

2 

Kit), &tR4±H:^fife$n^Hf^y^— h«IJ:t)C, H^<o^#fi%S:lfe*-r«o Z.<o 

2 

(4) #3RN ©*AHaM*Ufc*§U y^-h^XV^^^A?r#il:-r^^> & 

2 

2 

(5) (1) (4) *T*0^-/^(lcycle) £ N Hfi/y^— bJ^^ff^^ofjt 
(H$)|i:ilJit5*t(n cycle) iftt)3gi- 0 fc*5, ii^^-h^Xv^Ml 
KJ:0iSH*ffc£'iirr#fcy j e~- K^X^^ftab?)^ T/w=^ Xtt^itry^ 

[0060] El8(b)Oi/— ^>-^0#^. MSlrtl3S«4$:fAL, gyffi^lrtOIHr:/* 
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d)Hf-(MMP) sr#3RN tm^mmmi^AMti^mmxir^ 0 

4 2 

(2)*<D&, <&3*Att»«U!:**, Hf-(MMP) (DmA&Wik-fZb, fa 

2 4 

2 

2 

2 

2 

(5) #yffi^l|*J0V?— : Si-(MMP) ^^N2^*^a^lP*5{CAMt2# 

4 

(6) ^tf>^ :JftfRN ©^AiiMLfct*. Si-(MMP) 0>&A&#JLb1-3£, ^ 

2 4 

2 

2 

(8) *fr*N ©^Atttf^Ut**, y*-^7X^»gSI©3IA«H*JJhi-S^. & 

2 

liirtttffatfflN (cj:t)Ait#ra^— ^&*ts 0 

2 

(9) iCO(l)/5^(8)^T*<D^5/^(lcycle) S*R4±I^ C, H#<£>^fcfr& 
PJ^-5*-Cr.<Z>(l)*^(8)*-CO^y^(lcycle)«r(n cycle) g^ig-To **5, 

•iW^-b^XwyH i fj:J;l9^mb$*T#fcy^— h^X^^oft 

m^¥oHf^y^-h^ss«4±^^^ttfc^.^4«^a^i«fc9«a!W 

[0061] ^iK©©Hf^y^— hffll«>S*R4^<D^fifc«r, m£*fc&<0»fc#Uft*>i5L 
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I@KA5„ ^U-^lSttt, ik& f g53izmtfbtltcs<^Zf59&m$, Arm 

tt^^yMl^ML, Ar^7X^Sr|g^$-fr5o AxZfyX^&mtkZlttc.^ tfe 
& i W54iZ.W!ttb1nti/<S\'Zf60&m%. C1F tt^^-^yh49d^^UfcClF 

3 3 

3 

v^/KF*) ^^$ti^>o (CI*) Xfe^ym^i?*^ (F*) £3)!££-tfr*: 

9i?*^&&Wl3KWitfbtlti/</l'y24&m$. MM^U/V (CI*) Xf*7^ 

^^^/v(F*) £v/-r!7 -;/K6£^LT^S^10rtg|S^Al-<5o y*— 

X^Ti£t£te£;ftfcF*X^^ 

v-y^-HBi$:irau sio x^si/D^^s^y^-M^^jSb, ^y^-h-Bia^ 

2 

[oo62] w,4(nmmm- 

Atomic Layer Deposition) &l£<£«9T^/K7r^i|£fiOHfO j^T^i-S^^l^ 

2 

[0063] m5(m2(Dmmmm)(Dmm^m^^xALumx^m-r^mz.^^x^mir^ 0 

[0064] £1* x 15t!I|a:itfe*tfc/<A'^34SrHI# % T'V^-htfxm&^^y^frb 

4 2 6 

2 

2 

2 
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[0065] S^V *X&<D£5fc>—lr>'X\z£r>f&mi'&ZbbteZ 0 #*<BfcfcUfrttl86($B 

(1) Hfl^^bT(DHf-(MMP) «r#3RN £^l£#y§Ui£l rttA Mt#Hf)^A't* 

4 2 

So m^i«9S^4±^Hf-(MMP) zm-mtstto 

4 

(2) ^©f, #3RN ©*Att«6ttL/t**, Hf-(MMP) ©l*A«rf*.it*r5^ 
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